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(54) Method for plugging cells of honeycomb structures and method for manutacturing 
honeycomb plugged structures 



(57) There are disclosed a method for plugging a 
cell of a honeycomb structure and a method for manu- 
facturing a honeycomb plugged structure. By the meth- 
ods, plug portion having arbitrary depth and/or shape 
dak^exactly andjelatively easily be fomned. There is dis- 
closed the method* for plugging cell 3 of a honeycomb 
structure 1 having a plurality of cells surrounded by par- 
tition walls and extending through an axlal^c^pQt^^ In 
the method for plugging the cells of the hb neyconrib 



structure, plugging member 6 molded in predetermined 
shape is inserted into the cell 3. and the plugging mem- 
ber 6 is bonded to the peripheral partition walls 3 to form 
plug portions. There is also provided the method for 
manufacturing the honeycomb plugged structure, in- 
cluding the steps of: plugging at least a certain cells of 
the honeycomb structure by this plugging method. 
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Description 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0001] The present Invention relates to a method for 

plugging a cell of a honeycomb structure and a method 
for manufacturing a honeycomb plugged structure, par- 
ticularly to a method for plugging the cell in which plug 
portion having desired depth and/or desired shape can 
correctly and relatively easily be fonmed,.and a method 
for manufactu ring a honeycomb plugged structure .using 
the plugging method. 

Description of the Related Art 

[0002] As shown in FIGS. 10(a) and 10(b), a honey- 
comb structure includes a plurality of cells 3 surrounded 
by partition walls 2 and extending through an axial di- 
rection, and has broadly been used as a catalyst sub- 
strate, filter, or the like. Depending on cases, especially 
in a case where the honeycomb structure is used as a 
filtor, the honeycomb structure is used in the form of a 
honeycomb plugged structure in which some cells 3a 
are plugged by plug portions 4 as shown in FIGS, 11 (a) 
to 11(c). These plug portions have heretofore been 
formed by charging ceramic slurry into desired cells and 
drying and/or firing the slurry (see JP-A-63-24731). 
[0003] For example, when the honeycomb plugged 
structure is used as a filter for purifying exhaust gas of 
a diesel engine (hereinafter referred to as DPF), the 
body is sometimes exposed at a high temperature de- 
pending on the environments. Stresses such as a ther- 
mal stress are concentrated on boundaries between the 
plug portions and the cells, and it causes a possibility 
that cracks are easily made in the partition walls of the 
concentrated portions. 

[0004] To solve such a problem, a filter has been pro- 
posed in which the boundaries between the plug por- 
tions and the cells is not in a linear or constant pattern 
(see JP-B-301 21 67). This feature has an effect of avoid- 
ing the concentration of the stress. However, in order to 
prevent the boundaries between the plug portions and 
the cells from having the constant pattern, an amount of 
the slurry to be charged In the cell needs to be changed 
for each cell, and this requires an excess steps. Even 
when the boundaries between the plug portions and the 
cells are formed in the constant or linear pattern, it has 
been difficult to form the plug portion having an exact 
depth in the conventional method. 

SUMMARY OF THE INVENTION 

[0005] The present invention has been developed in 
consideration of these situations, and a feature thereof 
is to provide a method for plugging a cell of a honeycomb 
structure In which plug portion having arbitrary depth 



and/or shape can exactly and relatively easily be 
formed, and a method for manufacturing a honeycomb 
plugged structure using the plugging method. 
[0006] According to the present invention, there Is 

5 provided a method for plugging a cell of a honeycomb 
structure having a plurality of cells surrounded by parti- 
tion walls and extending through an axial direction, the 
method comprising steps of: inserting a plugging mem- 
ber formed in predetermined shape Into the cell; and 

10 bonding the plugging member to the partition walls sur- 
rounding the plugging member, to form a plug portion. 
There is also provided a method for manufacturing a 
" /-honeycomb plugged structure, comprising the steps of: 
plugging at. I east a certain cells of the honeycomb struc- 

15 ture by the plugging method. 

[0007] In the present invention, the plugging member 
Is preferably an unfired ceramic molded body, and the 
plugging member is further preferably a unfired ceramic 
molded body formed by extrusion molding and/or press 

20 molding. Furthermore, the plugging rhember is also 
preferably a ceramic fired body, and further the plugging 
member is also preferably a ceramic fired body which is 
formed by extrusion molding and/or press molding: and 
subsequently firing. Moreover, it is also preferred that 

25 the plugging member comprises a through slot and the 
plug portion is formed so that the through slot extends 
through the axial direction, and also preferred that the 
plugging member has a columnar shape. 
[0008] Moreover, it is also preferred that the plugging 

30 member comprises a concave portion, and the plug por- 
tion is formed so that the concave portion forms a con- 
cave in relation to a surface parallel to an end face of 
the honeycomb structure. Alternatively, it is also pre- 
ferred that the plugging member comprises a convex 

35 portion, and the plug portion is formed so that the convex 
portion fonns a convex in relation to a surface parallel 
to an end face of the honeycomb structure. -in this case, 
the convex portion further preferably comprises a por- 
tion, having a pyramid shape or a conical shape. The 

40 plugging member preferably has a spherical shape. 
Moreover, it is also preferred that it comprises steps of 
disposing a ceramic-containing bond material between 
'^^ the plugging.member and the partition wall surrounding 
* the plugging member, and firing the bond material to 

45 bond the plugging member and the partition wall, to form 
the plug portion. Furthermore, a major component of the 
bond material Is preferably the same as that of at least 
one of the honeycomb structure and the plugging mem- 
ber. The plugging member preferably contairis, as the 

50 major component, at least one material selected from a 
group consisting of cordierite, alumina, mudite, silicon 
nitride, and silicon carbide. The plugging member pref- 
erably has a catalytic activity, also the plugging member 
preferably carries or contains a catalytic component. 

55 The plugging member and the honeycomb structure 
preferably contain the same ceramic as the major com- 
ponent. 

[0009] According to the method for plugging a cell of 
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a honeycomb structure and the method for manufactur- 
ing a honeycomb plugged structure of the present in- 
vention, the plug portion having arbitrary depth and/or 
shape can exactly and relatively easily be formed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0010] 

FIG/1 (a) is a schematic perspective view showing 
one embodiment in which plugging members are in- 
serted in cells of a honeycomb structure in the 
present invention; 

-FIG. 1 (b) is a partially enlarged sectional view par- 
allel to the axial direction of the honeycomb struc- 
ture of FIG. 1(a); 

FIG. 2(a) is a partially enlarged axially horizontal 
sectional view schematically showing one embodi- 
ment of a honeycomb plugged structure manufac- 
tured according to the present invention; 
FIG. 2(b) is a partially enlarged sectional view par- 
allel to the axial direction schematically showing an- 
other embodiment of a honeycomb plugged struc- 
ture manufactured by the present invention; 
FIG. 3 is a partially enlarged sectional view sche- 
matically showing one embodiment in which the 
plugging members are being inserted in the cells of 
the honeycomb structure: In the present invention; 
FIG. 4(a) is a schematic perspective view showing 
one embodiment of the plugging member according 
to the present invention; 

•FIG. 4(b) is a partially enlarged sectional view par- 
allel to the axial direction schematically showing a 
plug portion formed by the plugging member of FIG. 
4(a); 

FIG. 5(a) is a sectional view parallel to the axial di- 
rection schematically showing another embodiment 
of the plugging member according to the present 
invention; 

FIG. 5(b) is a partially enlarged sectional view par- 
allel to the axial direction schematically showing a 
plug portion formed by the plugging member of FIG. 
5(a); 

FIG. 6(a) is a sectional view parallel to the axial di- 
rection schematically showing still another embod- 
iment of the plugging member according to the 
present invention; 

FIG. 6(b) is a partially enlarged sectional view par- 
allel to the axial direction schematically showing a 
plug portion formed by the plugging member of FIG. 
6(a); 

FIG. 7(a) is a partially enlarged sectional view par- 
allel to the axial direction schematically showing stijl 
another embodiment of the honeycomb plugged 
structure manufactured by the present invention; 
FIG. 7(b) is a partially enlarged sectional view par- 
allel to the axial direction schematically showing still 
another embodiment of the honeycomb plugged 



structure manufactured by the present invention; 
FIG. 8(a) is a partially enlarged sectional view par- 
allel to the axial direction schematically showing.still 
another embodiment of the honeycomb plugged 
structure manufactured by the present invention; 
FIG. 8(b) Is a partially enlarged sectional view par- 
allel to the axial direction schematically showing still 
another embodiment of the honeycomb plugged 
structure manufactured by the present invention; 
FIG. 9(a) is a sectional view parallel to the axial di- 
rection schematically showing still another embod- 
iment of the plugging member according to the 
present invention; 

FIG. 9(b) is a sectional view parallel to the axial di- 
rection schematically showing still another embod- 
iment of the plugging member according to the 
present invention; 

FIG. 10(a) Is a p(9rspective view schematically 
showing one example of a general honeycomb 
-structure; 

FIG, 10(b) is a partially enlarged plan view of FIG. 

10(a); 

FIG. 11(a) is a perspective view schematically 
showing one example of a general honeycomb 
structure; 

FIG. 11(b) is a partially enlarged plan view of FIG. 

11(a); 

FIG. 1 1 (c) is a partially enlarged sectional view par- 
allel to the axial direction of the honeycomb plugged 
structure of FIG. 11(a). 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0011] A method for plugging cells and a method for 
manufacturing a honeycomb plugged structure accord- 
ing to the present invention will hereinafter be described 
In detail based on the specific embodiments, but the 
present ihvention'is not limited to the following embod- 
iments. It is to be noted that In the following description, 
a "section" means a vertical section to an axial direction 
(e.g., the axial direction shown. in FIG. 1 (a)) unless oth- 
erwise specified. Moreover, a "honeycomb plugged 
structure" means a honeycomb structure In which plug 
portions are formed In at least a certain cells, and the 
"honeycomb structure" means a honeycomb structure 
in which the plug portions are not formed in the cells. 
[b0l"2y For important characteristics of the present in- 
vention, a plugging member 6 molded beforehand in 
predetermined shape is inserted in cell 3 of a honey- 
comb structure 1 as shown in FIGS. 1(a) and 1 (b), and 
the inserted plugging member is bonded to partition 
walls 2 surrounding the plugging member, to form plug 
portion 4 as shown in FIG, 2(a). 

[0013] By such a method, the shape of the plug por- 
tion 4 can easily be formed in exactly desired shape. For 
example, as shown in FIG. 2(a). when depths "y" of a 
plurality of plug portions 4 are set to be certain and exact 
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depths, a plurality of plugging members having the 
same length may be prepared and inserted in desired 
cells. IVIoreover, as shown In FIG. 2(b), when the depths 
"y" of the plurality of plug portions 4 are changed at ran- 
dom or in a certain pattern, the plugging members hav- 
ing different lengths may be prepared and inserted in 
the cells at random or In the certain pattern. According 
to the present invention, the plug portion having the de- 
sired depth can easily be fomned. 
[001 4] A method for inserting the plugging member in 
the predetermined cell Is not especially limited. Exam- 
ples of the method includes: a method for Inserting the 
plugging members one by one or collectively In the pre- 
detemnined cells; and a method for masking cells other 
than the predetemnined cells in an end face of the hon- 
eycomb structure, disposing a predetermined number 
of plugging members on the end face, and vibrating the ' 
honeycomb structure to insert the plugging members In 
the predetermined cells. 

[0015] The shape of the plugging member is not es- 
pecially limited as long as the plugging member can be 
Inserted in the cell, but in addition to a rectangular prism 
shape shown in FIG. 1(a), columnar shapes such as 
prism shapes including a triangular prism shape and a 
hexagonal prism shape, and cylindrical column shapes 
are preferable from a viewpoint that a sufficient bond 
area between the plugging member and the partition 
wall is secured. In this case, a sectional shape of the 
plugging member preferably corresponds to that of the 
cell. Moreover, a dimension of a section of the plugging 
member is formed to be smaller than that of the cell by 
0.01 to 0.2 mm, especially by 0.01. to 0.1 mm from a 
viewpoint of facilitation of insertion. Additionally, as 
shown in FIG. 3, the sectional shape of the member 
-does not have to correspond to that of the cell. When a 
bond material described later is filled In a gap between 
the partition wall and the plugging member, the plug por- 
tion can be formed. When it is important to inhibit a pres- 
sure loss, a function of a through slot described later 
may preferably be imparted to. the gap by not filling In 
the gap. 

[0016] Moreover, as shown in FIG. 4(a), the plugging 
member preferably includes a through slot 8. In this 
case, as shown in FIG. 4(b), the plugging member is 
preferably inserted so that the through slot B extends 
through an axial direction so as to form the plug portion 
4, When the cells are plugged by such a method, a cer- 
tain fluid passes through the plug portion in this struc- 
ture, and the pressure loss can be inhibited. When It is 
more important to Inhibit the pressure loss, the structure 
becomes effective, 

[0017] Moreover, the plugging member 6 preferably 
includes a concave portion 15 as shown in FIG. 5(a), or 
a convex portion 16 as shown In FIG. 6(a). And as 
shown in FIG. 5(b) or 6(b), it is preferred that inserting 
the plugging member so that the concave or the convex 
portion forms a concave or a convex In relation to an 
arbitrary surface parallel to an end face 42 of the hon- 



eycomb structure, to form the plug portion 4. 
[0018] As shown in FIG. 5(b). for the honeycomb, 
plugged structure in which the plug portions 4 including 
the concave portion is fomned in the end face 42, when 

5 the end face 42 is used as an exhaust gas inflow face 
where the temperature becomes higher in DPF, soot is 
accumulated in the concave portions disposed in the in- 
flow face. By burning the accumulated soot, regenera- 
tion of the DPF by the burning soot can sometimes be 

10 promoted, 

[0019] Moreover, as shown in FIG. 6(b), for the hon- 
eycomb plugged structure in which the plug portion 4 
Including the convex portions is fonned In the end face 
42, when the end face 42 Is used as the exhaust gas 

15 inflow face in filters, inflow resistance of fluid can be re- 
duced, and this can contribute to Inhibition of the pres- 
sure loss. 

[0020] As shown in FIGS. 8(a) and 8(b), when the 
convex portion 16 is formed In a pyramid or conical 
20 shape, the inflow resistance of the fluid can further be 
reduced, and the pressure loss can further be reduced. 
In this case, as shown in FIGS. 9(a) and .9(b), a head 
portion of the plugging member can be fonfied In a sec- 
tional shape different from that of a portion other than 
25 the head portion. For example, the head portion is 
formed in the conical or pyramid shape, theotherportion 
can be fomned in the columnar shape such as prism 
shapes, and an arbitrary .combination can be formed. 
The plugging member may also preferably be formed in 
30 a spherical shape because the plugging member can 
easily be Inserted by the vibration described above. In 
this case, It is preferable to use the bond material de- 
scribed later because a sufficient bond strength is given. 
[0021] The insertion position of the plugging member 
35 in the axial direction is not especially limited, but as 
shown in FIG. 2(a), it is generally preferable to Insert the 
plugging member so that the end surface 42 of the hon- 
eycomb plugged structure forms the same plane as that 
of end 12 of the plug portion. However, as shown in FIG. 
40 7(a): it is also preferable to insert the plugging member 
so that the end 12 of the plug portion projects from the 
end surface 42 of the honeycomb plugged structure, in 
such a sense that the convex portion is formed. As 
shown in FIG. 7(b), the plugging member is also preter- 
ms ably inserted so as to form a shape that the plugging 
member is pushed Into the inside of the honeycomb 
plugged structure, in such a sense that the concave por- 
tions are fonned. 

[0022] The position of the cell into which the plugging 
50 member Is to be inserted is not especially limited. When 
the honeycomb plugged structure is used as the filter, 
in general, as shown in FIGS. 11(b) and 11(c), the plug- 
ging members are inserted in the cells to form the plug 
portion alternately so as to make a checkered pattern in 
55 one end face. For the remaining cells in which any plug 
portion is not formed, the plugging members are insert- 
ed so as to form the plug portions in the other end face 
on an opposite side. Accordingly, the cells disposed ad- 
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jacent to each other are plugged in the end faces on the 
opposite sides. 

[O023] It Is to be noted that only the predeternnined 
plug portions are formed in the method of the present 
invention, and the other cells may also be plugged in a 
conventional method using slurry. As shown in FIG. 1 
(a), when the honeycomb structure has a round section- 
al shape, a cell shape in the vicinity of an outerperiphery 
easily becomes irregular. Therefore, such cells may also 
preferably be plugged. in the method using the slurry. 
[0024] A material of the plugging member Is not es- 
pecially limited, and any material such as ceramic, met- 
aL and resin can be used in accordance with application 
of the honeycomb plugged structure. However, consid- 
ering from heat resistance or thennal shock resistance, 
ceramic or metal is preferable. In the application such 
as DP F exposed at a higher temperature, ceramic is es- 
pecially preferable. Example of the preferable ceramic 
Includes cordierile, alumina, mullile, silicon nitride, sili- 
con carbide and the like. To finally bond the plugging 
member to the partition wall of the honeycomb stmcture, 
the major component of the member Is preferably the 
same as that of the honeycomb structure, and the same 
ceramic is especially preferably used as the major com- 
ponent. It is to be noted that the major component 
means a single component or a plurality of components 
occupying 50% or more by mass in the whole. 
[0025] Moreover, the plugging member also prefera- 
bly has a catalytic activity. When an unburnt component 
in the exhaust gas is purified or the soot deposited in 
the DPF is burnt to regenerate the DPR the burning of 
the soot deposited in the vicinity of the plug portion can 
be promoted. Therefore, the plugging member prefera- 
bly carries or contains at least one of catalytic compo- 
nents such as platinum, rhodium, palladium, and titani- 
um. At this time, all the plugging members in the plug 
portions, do not necessarily have the catalytic activity. 
Only at least the plugging members of some plug por- 
tions may have the catalytic activity as needed. 
[0026] A method of forming the plugging member is 
not especially limited, and various molding methods 
such as extrusion molding, press molding, and injection 
molding can be used alone or in combination. When the 
plugging member has a columnar shape, the extrusion 
molding is preferable. By cutting the extrudate succes- 
sively with an arbitrary length, the plugging member can 
easily be formed. 

[0027] The plugging member having the concave or 
convex portion can preferably be molded by the press 
molding afterthe extrusion molding, or only by the press 
molding. Alternatively, after the plugging members are 
fonned as shown in FIG. 2(a) or 7(a). the concave or 
convex portion may also be formed In the arbitrary 
shape by machining operations such as grinding. In this 
case, size or shape of the concave or convex portion 
does not have to be especially uniform, and an arbitrary 
shape can be made in consideration of required per- 
fonnances such as the pressure loss or ease of manu- 



facturing. 

[0028] When the plugging member of cordierite is pre- 
pared, a raw material is extruded to generate orienta- 
tion, and a coefficient of thennal expansion of the 

5 formed plugging member can be lowered. The plugging 
member including the through slot can be formed by ex- 
trusion so as to form the through slot. When the plugging 
member has the concave or convex portion, the raw ma- 
terial may directly be press-molded, or an extruded ma- 

10 terlal may also be processed by the press molding. 
When the raw material of the plugging member Is a ce- 
ramic powder, a ceramic fired body is preferably formed 
by firing after the molding. Alternatively, the plugging 
member before fired is inserted in the honeycomb struc- 

15 ture before orafter fired, and may subsequently be fired. 
In this case, it is preferable to insert the molded and sub- 
sequently dried plugging member into the honeycomb 
structure from a viewpoint of imparting a certain strength 
to the honeycomb structure and facilitating the insertion. 

20 [0029] As described above, after Inserting the plug- 
ging member into predetermined position of the honey- 
comb structure, the plugging member is bonded to the 
partition walls surrounding the member. A bonding 
method Is not especially limited. However, they can be 

25 bonded by injecting the bond material between the in- 
serted plugging member and the partition wall to dis- 
pose the bond material between the plugging member 
and the peripheral partition wall, then the heating the 
body to dry and/or f re. Alternatively, they can be bonded 

30 by coating, with the bond material, the partition walls 
surrounding the ceil where the plugging member is to 
be inserted, and Inserting the plugging member, then 
heating the body to dry and/or fire. Additionally, without 
using any bond material, they can sometimes be bond- 

35 ed by the heating. When the honeycomb structure and 
the plugging member contain the same ceramic as the 
major component, they may also be bonded by the firing 
without using any bond material. In this case, when at 
least one of the honeycomb structure and the plugging 

40 member Is not fired, and a water-soluble binder Is used, 
the bond portion is preferably wetted or moisturized with 
water before or after inserting the plugging member. Ac- 
cordingly, more satisfactory bonded state can be ob- 
tained. 

45 [0030] The bond material is not especially limited. For 
example, ceramic, metal, resin, and the like can be 
used, but ceramic or metal is preferable from a viewpoint 
of heat resistance and the like, and especially the ce- 
ramic is preferable. Moreover, from a viewpoint of en- 

50 hancement of affinity of the bonded portion, the. major 
component of the bond material is preferably the same 
as that of at least one of the honeycomb stmcture and 
the plugging member, and the major components of 
these three are especially preferably the same. The 

55 bond material is preferably used in a fluid fomn such as 
the slurry, and is preferably injected between the parti- 
tion wall and the plugging member, or preferably applied 
to the partition wall. 
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[0031] Especially the shape or material of the honey- 
comb stmcture in the present invention is not limited as 
long as the honeycomb structure comprises a plurality 
of cells partitioned by the partition walls 2 and extending 
through the axial direction, for example, as shown in 
FIG. 1 (a). The sectional shape can appropriately be de- 
termined, for example, from a round shape, oval shape, 
racetrack shape, quadrangularshape, and the like in ac- 
cordance with the application and installation place. The 
sectional shape of the cell can be polygonal shapes 
such as triangular, quadrangular, and hexagonal 
shapes, or substantially round shapes such as round 
and oval shapes. A cell density can be set, for example, 
to about 6 to 2000 cells/square inch (0.9 to 311 cells/ 
cm2), preferably 50 to 1 000 cells/square inch (7.8 to 1 55 
cells/cm2). A material of the partition wall Is not espe- 
cially limited. However, ceramic and metal are prefera- 
ble from a viewpoint of heat resistance and the like. 
When, the honeycomb structure is used as a catalyst 
substrate or a filter, the partition wall Is preferably po- 
rous. 

[0032] For the honeycomb structure, a powder of at 

least one type of material selected from a group consist- 
ing of various ceramics such as cordierite, mullite, alu- 
mina, spinel, silicon carbide, silicon carbide-cordierite 
based composite material, silicon-silicon carbide based 
composite material, silicon nitride, lithium aluminum sil- 
icate, aluminum titanate, and metals such as an Fe-Cr- 
Al-based metal, and a combination thereof can be used 
as the raw material. To the material, binders such a me- 
thyl cellulose and hydroxypropoxyl methyl cellulose are 
added, further a surfactant and water are added to fonn 
a puddle having plasticity. The puddle is extruded to 
form a honeycomb shape, or the honeycomb shape Is 
fonmed and then fired, whereby the honeycomb struc- 
ture can be prepared. 

[0033] The present invention is described In more de- 
tail below by way of Examples. Howevei-, the present 
Invention Is not restricted to these Examples. 

(Example 1) 

[0034] The binder, surfactant, and water were added 
to the cordierite raw material, mixed, and kneaded to 
form the puddle. Subsequently, steps of extrusion mold- 
ing and drying were carried out to obtain an unfired hon- 
eycomb structure having a cylindrical shape with a di- 
ameter of 144 mm and length of 152 mm, a square cell 
shape, a cell density of 46 cells/cnn2, and a partition wall 
thickness of 0.3 mm. Moreover, in the similar steps, un- 
fired plugging members having a rectangular prism 
shape with one side of 1 .1 mm and a length of 2.5 mm 
were prepared. In one end face of the honeycomb struc- 
ture, the plugging members were inserted to plug cells 
alternately in a checkered pattern form, and for the re- 
maining cells, the plugging members were similarly in- 
serted in the end face on the opposite side. For the cells 
having irregular cell shapes in the vicinity of the outer 



periphery, the cells were plugged by conventional meth- 
od using the slurry. After injecting the bond material, 
which is the slurry containing the cordierite raw material, 
between each plugging member and the partition wall. 
5 this honeycomb structure was fired, to obtain the hon- 
eycomb plugged structure. 

(Examples 2 and 3) 

^0 [0035] In Example 2, the honeycomb plugged struc- 
ture was obtained in the same manner as in Example 1 
except that the length of the plugging member was set 
to 5 mm and the plugging members were extruded, 
dried, and then fired. In Example 3, the honeycomb 

15 plugged structure was obtained in the same manner as 
in Example 1 except that the lengths of the plugging 
members were set at random In a range of 2 mm to 15 
mm and the plugging members were Inserted in the 
cells. 

20 

(Hot Vibration Test) 

[0036] Combustion gas of propane was passed 
through the honeycomb plugged structure obtained in 
Examples 1 to 3 to heat the honeycomb plugged struc- 
tures at 900*^0, and the honeycomb plugged structures 
were vibrated at 200 Hz, 50G in the axial direction. After 
200 hours of hot vibration test, the honeycomb plugged 
structures were observed. As a result, problems such 
as drop-off of the plug portions were not seen in all the 
honeycomb plugged structures. 

[0037] As described above, in a method for plugging 
a cell of a honeycomb structure of the present invention 
and a method for manufacturing a honeycomb plugged 
structure, plug portions having desired depths and/or 
shapes can exactly and easily be formed. The methods 
are useful, when the honeycomb structure requires the 
plug portion such as in filters represented by DPR 



25 



30 



35 



40 

Claims 

1 . A method for plugging a cell of a honeycomb struc- 
ture having a plurality of cells surrounded by parti- 
es tion walls and extending through an axial direction, 

the method comprising steps of: 

inserting a plugging member formed in prede- 
termined shape into the cell; and 
so bonding the plugging member to the partition 

walls surrounding the plugging member, to form 
a plug portion. 

2. The method for plugging the cell of the honeycomb 
55 structure according to claim 1 , wherein the plugging 

member is an unfired ceramic molded body. 

3. The method for plugging the cell of the honeycomb 
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structure according to claim 2, wherein the plugging 
member is an unfired cerannic molded body formed 
by extrusion molding and/or press molding. 

4. The method for plugging the cell of the honeycomb 5 
structure according to claim 1 , wherein the plugging 
member Is a fired ceramic body. 

5. 



6. 



7. 



8. 



concave portion forms a concave in relation to a sur- 
face parallel to an end face of the honeycomb struc- 
ture. 

9. The method for plugging the cell of the honeycomb 35 
structure according to any one of claims 1 to 7, 
wherein the plugging member comprises a convex 
portion, and the plug portion Is fonned so that the, 
convex portion forms a convex in relation to a sur- 
face parallel to an end face of the honeycomb struc- 40 
ture, 

10. The method for plugging the cell of the honeycomb 
structure according to claim 9, wherein the convex 
portion comprises a portion having a pyramid shape 45 
or a conical shape. 

1 1 . The method for plugging the cell of the honeycomb 
structure according to any one of claims 1 to 6, 
wherein the plugging member has a spherical so 
shape. 

1 2. The method for plugging the cell of the honeycomb 
structure according to any one of claims 1 to 11, 
comprising steps of: disposing a ceramic-contain- 55 
ing bond material between the plugging member 
and the partition wall surrounding the plugging 
member; and firing the bond material to bond the . 



plugging member and the partition wall. 

1 3. The method for plugging the cell of the honeycomb 
structure according to claim 12, wherein a major 
component of the bond material is the same as that 
of at least one of the honeycomb structure and the 
plugging member. 

14. The method for plugging the cell of the honeycomb 
structure according to any one of claims 1 to 13, 
wherein the plugging member contains, as the ma- 
jor component, at least one material selected from 
a group consisting of cordierite, alumina, mullite, sil- 
icon nitride, and silicon carbide. 

15. The method for plugging the cell of the honeycomb 
structure according to any one of claims 1 to 14, 
wherein the plugging member has a catalytic activ- 
ity. 

1 6. The method for plugging the cell of the honeycomb 
• structure according to any one of claims 1 to 14, 

wherein the plugging member carries or contains a 
catalytic component, 

1 7. The method for plugging the cells of the honeycomb 
structure according to any one of claims 1 to 16, 
wherein the plugging member and the honeycomb 
structure contain the same ceramic as the major 
component. 

18. A method for manufacturing a honeycomb plugged 
structure, comprising: 

plugging at least a certain cells of a honeycomb 
structure having a plurality of cells surrounded 
by partition walls and extending through an ax- 
ial direction, the plugging proces comprising 
steps of; 

inserting a plugging member formed in prede- 
termined shape into the cell; and 
bonding the plugging member to the partition 
walls surrounding the plugging member, to form 
a plug portion. 



The method for plugging the cell for the honeycomb 
structure according to claim 4, wherein the plugging io 
member is a fired ceramic body formed by molding 
the plugging member by the extrusion molding and/ 
or the press molding, and subsequently firing the 
member. 

75 

The method for plugging the cell of the honeycomb 
structure according to any one of claims 1 to 5, 
wherein the plugging member comprises a through 
slot and the plug portion is formed so thai the 
through slot extends through the axial direction. 20 

The method for plugging the cell of the honeycomb 
structure according to any one of claims 1 to 6," 
wherein the plugging member has a columnar 
shape. 25 

The method for plugging the cells of the honeycomb 
structure according to any one of claims 1 to 7, 
wherein the plugging member comprises a concave 
portion, and the plug portion is fonned so that the 30 
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FIG. 4(a) 
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FIG. 5(a) 




FIG. 5(b) 
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FIG. 6(a) 
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FIG. 7(a) 
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FIG. 8(a) 
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FIG. 10(a) 
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FIG. 11(a) 
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